Bismuth (III) oxide was obtained by electrodeposition, followed by thermal treatment in air environment. The applied electrodeposition current density and electrode potential affect the surface morphology and chemical composition of the obtained deposit before and after the thermal treatment at 350 C, as well as its crystal structure after the thermal treatment at 350 °C. The listed parameters affect the deposit's morphology after the thermal treatment at 600 °C, but do not affect its chemical composition and crystal structure. The conclusion is that investigated working electrode material does not affect the characteristics of synthesized material.
INTRODUCTION
Bismuth (III) oxide is an important compound due to its numerous applications, thus various Bi 2 O 3 synthetic procedures have been developed, including the electrochemical. By choosing the synthesis procedure and parameters, it is possible to control some important properties of the synthesized Bi 2 O 3 . [1] [2] [3] [4] [5] [6] [7] The aim of this paper is to investigate the influence of electric current density, electrode potential and electrode material on the characteristics of Bi 2 O 3 obtained by cathodic electrodeposition, followed by thermal treatment in air environment.
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EXPERIMENTAL
Bi 2 O 3 was obtained by cathodic electrodeposition (series 1) at various constant current densities (j) using a) Ti and b) stainless steel as the cathode and deposition (series 2) at various constant potentials (E) using a) Ti and b) stainless steel as a working electrode and saturated calomel electrode (SCE) as the reference electrode (all potentials are referred to SCE). All depositions were done from acidic 0.1 M Bi(NO 3 ) 3 solutions, using Pt as a counter electrode. Thermal treatments were done in air atmosphere. Material characterization was done using SEM, EDX and XRD techniques.
RESULTS AND DISCUSSION
Current density (series 1) and electrode potential (series 2) affect the surface morphology (Figs. 1 and 2). Basically, three different morphologies are observed: polyhedron-like, sheet-like and that of undefined shape. A thermal treatment leads to the morphology transformation in all the cases ( Figs. 3 and 4 ). There are also apparent mutual differences in the morphology of the materials obtained at different j and E values; the main one is the increase of material porosity with the increase of j and decrease of E. The chemical composition of the deposit is also affected by the applied j and E (Tables I and II) . Material obtained at 10, 30 and 50 mA cm -2 and at 0. XRD analysis (Fig. 5 ) confirms the formation of pure rhombohedral Bi at constant j of 10, 30 and 50 mA cm -2 and at the constant E of 0.3 and 0.6 V. The material obtained at 100 mA cm -2 and the one obtained at 0.1 V contains rhombohedral Bi, crystalline bismuth basic nitrates (BBN), and small amount of some amorphous phase. At lower j and at the higher E the cathodic reaction was the reduction of Bi 3+ and the formation of metallic Bi. At high j and lower E, the reduction of H + also took place, leading to the local formation of OH -, which further formed BBNs ________________________________________________________________________________________________________________________ Available on line at www.shd.org.rs/JSCS/ (CC) 2019 SCS. At 600 °C all the deposits were transformed to α-Bi 2 O 3 , but the ones with metallic Bi and the ones with BBNs had different transformation paths. The working electrode material did not affect the examined synthesized material characteristics. CONCLUSION In the process of electrodeposition from acidic Bi (III) solution, the applied electrodeposition current density and electrode potential affect the surface morphology, chemical composition, mechanical stability and thickness of the obtained material, before and after the thermal treatment at 350 °C, as well as its crystal structure after the thermal treatment at 350 °C. The listed parameters affect the deposit's morphology, mechanical stability and thickness after the thermal treatment at 600 °C, but do not affect its chemical composition and crystal structure. Investigated working electrode material does not affect the examined synthesized material characteristics. By applying the proper electrochemical parameter and thermal treatment, it is possible to control some important material properties, including its crystal structure.
